Appendix E:

South Coast AQMD Phase |l Assessment Study
of Architectural Coatings by National Technical Systems.



SCAQMD Phase II Assessment Study
of
Architectural Coatings
by
National Technical Systems

(Summarized by the California Air Resources Board)

Objective: Compare performance characteristics of higher VOC coatings with lower VOC
coatings via laboratory, field application, and long term exposure tests.

Coating Categories Examined:

1. Industrial Maintenance
Primer
Topcoat
Systems
2. Nonflat - Interior & Exterior
Primer
Topcoat
System
Primers, Sealers, & Undercoaters - Interior & Exterior
Quick Dry Primers, Sealers, & Undercoaters - Interior & Exterior
Quick Dry Enamels - Interior & Exterior
Topcoat
System
6. Waterproofing Sealers
Concrete
Wood

v oW

Total # of manufactuers or brands - 31
Total # of coatings - 94

Total # of systems - 46

Total # of test panels - 3000+

Comments:

The summary and analysis provided by ARB staff in the following pages represents laboratory
testing data available (as of April 2000) from the SCAQMD "Phase II Assessment Study of
Architectural Coatings" and their contractor National Technical Systems (NTS). Conclusions
are based on the data supplied. The field application and long term exposure tests are currently
ongoing.



Members of the Technical Advisory Committee (also referred to as the "TAC')

Name
Harley Fung

Mike Jaczola
Jim Nyarady

Tim Carmichael
Robert Wendoll
Steve Murphy
Naveen Berry
Madelyn Harding
Alexander Ramig
Yin Aye

David Leehy

Company / Organization

Benjamin Moore & Co

CARB

Coalition for Clean Air
Dunn-Edwards

Murphy Industrial Coatings
SCAQMD
Sherwin-Williams

Sierra Performance Coatings
Smiland Paint Co

Vista Paints



# of # of

Coatings Coatings
Manufactuers - in Study |Manufactuers in Study
Advanced Polymer Sciences 1 Insl-X 1
Ameron Protective Coatings 2 Masterchem 1
Aquarius Coatings 1 Morewear 3
Behr Process 3 OKON, Inc. 1
Benjamin Moore 8 PPA Technologies 3
Coatings Resources Corp. 2 Seal-Krete, Inc. 1
Dunn Edwards 11 Sherwin Williams 7
EMU 1 Sigma Coatings 2
Flood Company 1 Superior Environmental Products 2
Frazee Industries 6 TCA 2
GalLXE-2010 4 Thompson's 1
Gloucester Company 1 Tnemec 7
H&C 2 Vista Paints 4
Hart Polymers 3 X-1-M Products 1
ICl/Devoe 6 Zehrung 2
ICl/Glidden 4

Total

<©
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Coating Categories by Section:

The original grouping of data by NTS is shown on the next page. The following represents the
coating categories included in the NTS performance study reorganized by category in
alphabetical order. Please note that although the coating categories are in alphabetical order, the
section numbers are not in numerical order.

Category Section
Industrial Maintenance

Primer 1

Topcoat - 2

Systems 3
Nonflat - Interior

Primer 4

Topcoat 6

System 8
Nonflat - Exterior

Primer 5

Topcoat 7

System 9
Primers, Sealers, & Undercoaters - Interior 4
Primers, Sealers, & Undercoaters - Exterior 5
Quick Dry Primers, Sealers, & Undercoaters - Interior 4
Quick Dry Primers, Sealers, & Undercoaters - Exterior 5
Quick Dry Enamels - Interior

Primers 4

Topcoat 6

System 8
Quick Dry Enamels — Exterior

Primers 5

Topcoat 7

System 9

Waterproofing Sealers
Concrete 10
Wood 11



Original Test Groups or Summaries as Organized by NTS

Industrial Maintenance - Primer (Section 1)
Industrial Maintenance - Topcoat (Section 2)
Industrial Maintenance - System (Section 3)

Nonflat Primer, Quick Dry Primer, and Primer Sealer Undercoater - Interior (Section 4)
Nonflat Primer, Quick Dry Primer, and Primer Sealer Undercoater - Exterior (Section 5)

Nonflat Topcoat and Quick Dry Topcoat - Interior (Section 6) ,
Nonflat Topcoat and Quickdry Topcoat - Exterior (Section 7)

Nonflat System and Quick Dry System - Interior (Section 8)
Nonflat System and Quick Dry System - Exterior (Section 9)

Water Proofing Sealer — Concrete (Section 10)
Water Proofing Sealer — Wood (Section 11)



Section 1: Industrial Maintenance Primer

Total # manufactuers or brands | 11
Single component coatings 8
Multi-component coatings 10
Total # coatings 18
Test Summary

Brushing Properties Wet:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Brushing Properties Dry:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Dry Time - Dry To Touch:

Low VOC coatings required longer dry times compared to high VOC coatings.

Dry Time - Dry Hard:

Low VOC coatings required longer dry times compared to high VOC coatings.

Contrast Ratio (Hiding Power):

Low VOC coatings exhibited lower performance compared to high VOC coatings.

Spreading Rate:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Leveling:

Low VOC Coatings exhibited similar performance compared to high VOC coatings.

Sag Resistance:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Hiding Wet to Dry Changes:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Taber Abrasion Resistance:

Low VOC coatings exhibited lower performance compared to high VOC coatings.

Dry Film Thickness:

Low VOC coatings exhibited slightly higher dry film thicknesses compared to high VOC
coatings.



Film Flexibility:

e Fourteen out of 18 coatings passed this test. The four coatings that failed had VOC contents
of 0 g/1, 0 g/1, 60 g/1, and 320 g/1.

Comments:

Overall, low VOC coatings exhibited similar performance compared to high VOC coatings.



Industrial Maintenance Primer

Coating
Reference Intended
Designator VOC, g/l| Part |Polymer Class Application Total
SoT 108 2 |Siloxirane T T
920 288 2 |Epoxy P 1
917 417 T [Akyd P 1
910 0 2 |Epoxy P 1
302 300 T |Epoxy Ester P |
914 0 2 }Butadiene-Epoxy P 1
919 170 Z |Epoxy P 1
933 282 2 |Inorganic Zinc Siicate |P 1
932 284 2 |Epoxy T 1
930 419 1 |Alkyd P 1
506 138 T [Acrylic P 7
S04 438 1 [Organic Zinc P 1
G508 o0 1T [Acrylic P 1
12 0 2 |Novolac P 1
925 395 2 |Epoxy T T
923 382 T [Akyd P T
922 231 1 |Acrylic T 1
927 320 2 |Epoxy P 1
Grand Total 18
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Section 2: Industrial Maintenance Topcoat

Total # manufactuers or brands | 11
Single component coatings 6
Multi-component coatings 13
Total # coatings 21
Test Summary

Brushing Properties Wet:

e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Brushing Properties Dry:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Dry Time - Dry To Touch:
e Low VOC coatings required longer dry times compared to high VOC coatings.

Dry Time - Dry Hard:
e Low VOC coatings required similar dry times compared to high VOC coatings.

Contrast Ratio (Hiding Power):
e Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.

Spreading Rate:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.

Leveling:
e Three Low VOC coatings exhibited similar performance compared to high VOC coatings.
Five of the coatings within the 50 g/l to 275 g/l range exhibited poor performance.

Sag Resistance:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Hiding Wet to Dry Changes:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Taber Abrasion Resistance:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.

Dry Film Thickness:
e Low VOC coatings exhibited slightly higher dry film thicknesses compared to high VOC
coatings.



Film Flexibility:
e Eighteen out of 21 coatings passed this test. The three coatings that failed had VOC contents
of 0 g/1, 0 g/1, and 108 g/1.

Comments:

Overall, low VOC coatings exhibited similar performance compared to high VOC coatings.



Industrial Maintenance Topcoat

Coating

Reference Intended

Designator VOC, g/l| Part |Polymer Class Application Totak
o071 108 2 [Shoxirane T 7
921 120 2 |Sioxane T 1
918 411 T JUrethane Alkyd T 1
911 [3) 2 |Urethane T 1
903 420 T |Siicone Alkyd T T
10 420 2 |Urethane T T
915 0 2 |Urethane T 1
916 0 2 |Epoxy T i}
819 170 2 |Epoxy P 7
9371 385 T TAkyd T T
932 284 ~2 |Epoxy T 1
934 388 2 [Urethane T 1
907 208 1 JAcrylic T 1
805 55 2 [Urethane T 1
909 120 1 [Acrylic T 1
913 0 2 |[Novolac T 1
925 395 7 |Epoxy T 1
928 275 2 |Epoxy T T
974 422 T [Akyd T T
922 231 T |Acrylic T 1
928 255 2 |Urethane T ]
Grand Total 21

Single component coatings =& Mult-component coatings = 13
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Section 3: Industrial Maintenance System

: 1* Coat 2™ Coat 3" Coat
Total # manufactuers or brands 11 11 5
Single component coatings 9 7 1
Multi-component coatings 11 13 6
Total # coatings 20 20 7

Test Summary

Adhesion to Substrate:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Corrosion Resistance - Blistering:
¢ Low VOC coatings exhibited similar performance compared to high VOC coatings.

Corrosion Resistance - Filiform Corrosion:
e Low VOC coatings exhibited marginally better performance compared to high VOC
coatings.

Corrosion Resistance - Rust:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Dry Film Thickness:
¢ Low VOC coatings exhibited higher film thickness compared to high VOC coatings.

Water Resistance (100 °F & 100% RH) - Scratch after two week exposure:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Water Resistance (100 °F & 100% RH) - Gouge after two week exposure:
e Low VOC coatings exhibited marginally better performance compared to high VOC
coatings.

Water Resistance (100 °F & 100% RH) - Adhesion tape test after two week exposure:
e Low VOC coatings exhibited similar performance to high VOC coatings.

Industrial Chemical Resistance (7 day exposure) - Bleach:
e Low VOC coatings exhibited marginally lower performance compared to high VOC
coatings.

Industrial Chemical Resistance (7 day exposure) - MEK
¢ Low VOC coatings exhibited similar performance compared to high VOC coatings.




Industrial Chemical Resistance (7 day exposure) - Acid

e Low VOC coatings exhibited marginally lower performance compared to high VOC
coatings. '

Water Resistance (Rust or Blisters after 1000 hr Immersion @ 100 °F):

e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Mar Resistance (Load/Force to mar film in grams):
e Low VOC coatings exhibited better performance compared to high VOC coatings.

Comments:

Overall, low VOC coatings exhibited similar performance compared to high VOC coatings,
except one test. In the Mar Resistance test low VOC coatings exhibited better performance
compared with their high VOC counterparts. More than half of the 47 coatings used by NTS for
the industrial maintenance category were two-component coatings.



Industrial Maintenance System 1st Coat/Primer

Coating
Reference Intended
Designator VOG, g/l Part{Polymer Class Application Total
901 T08 2 |Siloxirane T i}
920 288 2 |Epoxy P T
917 477 T JAkyd P T
910 0 2 |[Epoxy P
802 400 T ]Epoxy Esier P 2
914 0 2 {Butadiene-Epoxy P 2
919 170 Z |Epoxy P T
933 282 2 |Inorganic Zinc Siicate |P 1
932 284 2 |Epoxy T 1
930 419 1 [Akyd P
Slc 138 1 [Acrylic | 1
904 49 T 1Organic Zinc P 1
908 60 T JAcrylic P 1
9712 o] 2 |Novolac P i]
925 395 Z  |Epoxy L) 1
923 382 T JAkyd P
922 231 T ]Acrylic T T
927 320 2 |Epoxy P 1
Grand Total 20
single component coatings =9 Mull-component coalings = 1T
Industrial Maintenance System 2nd Coat/Mid Coat
Coating
Reference intended
Designator VOC, g/l Part|Polymer Class Application Total
901 108 2 [Siloxirane T T
921 120 2 [Slloxane T 1
913 411 1T ]Urethane Alkyd T
911 0 2 [Urethane T T
903 420 T [Slicone Alkyd T T
10 420 2 [Urethane T

15 0 2 lUrethane T 1
8916 0 2 |Epoxy T 1
915 170 Z Xy P T
931 385 T [Akyd T T
932 284 Z |Epoxy T
907/ 208 1 [Acrylic T 1
1905 55 2 |Urethane T T
908 120 T JAcrylic T 1
913 0 2 |Novolac T 1
925 395 2 |Epoxy T 1
928 275 7 |Epoxy T 1
924 4722 T JAkyd T
922 23T T JAcrylic T 1
Grand Total 20

~Single component coafings =7 MuffFcomponent coafings = 13



Industrial Maintenance System 3rd Coat / Topcoat

Coating

Reference Intended

Designator VOG, g/lf Part|Polymer Class Application Total
915 0 2 [Urethane T

916 [3) 2 |Epoxy T 1
934 388 2 [Urethane T

907 208 1 jAcrylic T T
905 55 2 [Urethane T

g13 [¢) 2 |Novolac T 1
929 295 2 |Urethane T k]
Grand Total 7

Single component coatings = T Mult-component coafings =6
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Section 4: Nonflat Primer, Quick Dry Primer, and Primer Sealer Undercoater - Interior

Total # manufactuers or brands | 12
Single component coatings 10
Multi-component coatings 1

Total # coatings 17

Note: Six coatings part status (single or multi-component) not available.
Test Summary

Brushing Properties Wet:
¢ Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.
One high VOC coating exhibited excellent performance.

Brushing Properties Dry:
¢ Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.
One high VOC coating exhibited excellent performance.

Dry Time - Dry To Touch:
e Low VOC coatings exhibited similar dry times at 50 °F and 90% RH, but exhibited slightly
lower dry times at 90 °F and 30% RH compared to high VOC coatings.

Dry Time - Dry Hard:
* Low VOC coatings exhibited similar performance compared to high VOC coatings

Contrast Ratio (Hiding Power):
¢ Low VOC coatings exhibited similar performance compared to high VOC coatings.

Spreading Rate:
¢ Low VOC coatings exhibited lower performance compared to high VOC coatings.

Leveling:
® Low VOC coatings exhibited similar performance compared to high VOC coatings.

Sag Resistance:
e Low VOC coatings exhibited slightly higher performance compared to high VOC coatings.

Hiding Wet to Dry Changes:
¢ Low VOC coatings exhibited similar performance compared to high VOC coatings.

Dry Film Thickness:
* Low VOC coatings exhibited slightly lower dry film thicknesses compared to high VOC
coatings.



Comments:

Overall, low VOC coatings exhibited similar performance to high VOC coatings.



Nonflat Primer, Quickdry Primer, and Primer Sealer Undercoater - Interior

Coating

Reference

Designator [ VOC, g/t [Part  |Polymer Class Intended Application | Total
333 189 [(blank) [{blank) P T
327 0 1]Acrylic latex P 1
103 408 |1 Alkyd P T
320 350 |1 Akyd P 1
10 420 |2 Urethane T 1
327 130 (1 Acrylic Tatex P i)
329 0 (blank) [(blank) P 1
330 350 |{blank) [{blank) P 1
334 0 (blank) JAcrylic latex P 1
328 [1] (blank) {(blank} P i
313 8 1 Acrylic emulsion S 1
11 400 |1 Akyd P k!
375 9] T Acrylic emulsion P 1
303 U i (blank]) S T
324 350 T]Akyd P 1
323 35 |{blank) [{blank) U 1
308 95 1 (blank) S 1

Grand Total 17

Single component coatings = 10 Multi-component coatings = 1
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Section 5: Nonflat Primer, Quick Dry Primer, and Primer Sealer Undercoater - Exterior

Total # manufactuers ot brands | 11
Single component coatings 9
Multi-component coatings 1
Total # coatings 14

Note: Four coatings part status (single or muiti-component) not available.

Test Summary

Brushing Properties Wet:

Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.
One high VOC coatings exhibited excellent performance.

Brushing Properties Dry:

Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.
One high VOC coatings exhibited excellent performance.

Dry Time - Dry To Touch:

Low VOC coatings exhibited similar perf(‘)rmance compared to high VOC coatings.

Dry Time - Dry Hard:

Low VOC coatings exhibited faster dry times at 50 °F and 90% RH, and at 90 °F and 30%
RH compared to high VOC coatings.

Contrast Ratio (Hiding Power):

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Spreading Rate:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Leveling:

Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.

Sag Resistance:

Low VOC coatings exhibited similar performance compared to high VOC coatings.

Hiding Wet to Dry Changes:

Low VOC coatings exhibited slightly better performance compared to high VOC coatings.

Dry Film Thickness:

Low VOC coatings exhibited similar dry film thicknesses compared to high VOC coatings.

Comments:

Overall, low VOC coatings exhibited similar performance to high VOC coatings.



Nonflat Primer, Quickdry Primer, and Primer Sealer Undercoater - Exterior

Coating
Reference

Designator | VOC, g/l |Part Polymer Class Intended Application { Total
328 30 |1 Akyd P T
322 15 |1 Acrylic latex P 7
107 440 {1 Akyd P 1

10 420 |2 Urethane T i

331 250  [(blank) [{blank) P T
3071 i} i) Copolymer Latex P 1
325 0 (blank) [(blank) P 1
313 718 |1 Acrylic emulsion S 1
111 400 |1 Alkyd P 1
332 250 |(blank] {{blank) P 1
319 150 |(blank) | (bfank) P |
308 95 1 (blank) S 1
109 450 |1 Ol base P 1
310 0 1 Acrylic latex P 1
Grand Total 13

Single component coatings = 9 Mufti-component coafings = 1
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Section 6: Nonflat Topcoat and Quickdry Topcoat - Interior

Total # manufactuers of brands | 10
Single component coatings 13
Multi-component coatings 1
Total # coatings 14
Test Summary

Brushing Properties Wet:

e Low VOC coatings exhibited lower performance compared to high VOC coatings. One high
VOC coatings exhibited excellent performance.

Brushing Properties Dry:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.
One high VOC coatings exhibited excellent performance.

Dry Time - Dry To Touch:

e Low VOC coatings exhibited similar dry times at 50 °F and 90% RH and at 90 °F and 30%
RH compared to high VOC coatings. Two coatings at 150 g/l and 250 g/1 exhibited
significantly longer dry times.

Dry Time - Dry Hard:
e Low VOC coatings exhibited faster dry times at 50 °F and 90% RH and at 90 °F and 30% RH
compared to high VOC coatings.

Contrast Ratio (Hiding Power):
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Spreading Rate:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.

Leveling:
e Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.

Sag Resistance:
e Low VOC coatings exhibited slightly higher performance compared to high VOC coatings.

Hiding Wet to Dry Changes:
e Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.

Blocking Resistance:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Dry Film Thickness:
e Low VOC coatings exhibited similar dry film thickness compared to high VOC coatings.



Dirt Removal Ability:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Scrub Abrasion Resistance:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.

Comments:

Overall, low VOC coatings exhibited similar performance to high VOC coatings. Low VOC
coatings did exhibit faster dry hard times while high VOC coatings exhibited higher scrub
abrasion resistance.



Nonflat Topcoat and Quickdry Topcoat - Interior

Coating

Reference

Designator | VOC, g/l [Part  |Polymer Class Intended Application | Total
2718 245 [1 Acrylic Latex T i}
2712 240 7 PWP Latex T i}
104 400 [ Alkyd T i
205 220 1 Acrylic Latex T 1
204 250 |71 Acrylic Latex T T
10 420 |2 Urethane T 1
235 0 i} (blank) T il
274 250 |1 Alkyd T 1
238 0 1 (blank) T 1
217 0 1 Acrylic Emulsion T 1
112 <400 |7 Alkyd T 1
203 0 1 Acrylic Emulsion T 1
208 250 1 VinyTAcrylic Latex T 1
207 400 |1 (blank} T 1

Grand Total 14

Single component coatings = 13 Multi-component coatings =1




0y

0ov

0se

00¢g

116 Aiojeinboy DOA
052 002 oSl

00l

0s

L 4

19M ‘saiuadold Buysnig \\.\.\\\\

A 'sepsadoug Buiysnig

lapeg

*

Aig ‘seadold Buiysnig m

19/ ‘seipadoud Bulysnig e

(saur} puall Jeaury ypm)

Jousyu| sjeoodo] Aiq ¥oInd B 1e|4 UON
saiadold bulysnig

(6 - 1) 9)1401d SSaujaAdT] ejaua]



0svy

00y

0s€

116 KiojeinBay DOA
00€ 052 002 (1] 001 0S

_ » _ ! _ _ \‘ 00
o PY *®

0

e

HY %06 ' S99160p 0g

HY %0¢ '4 seaibop 06

e
(sanuiw) HY %0¢ ‘4 Se816ap 05 M
(senuiw) HY %06 ‘4 seaibep oG ¢

(saury puai] Jeaury yym)
sjeoodo] Jousju| AiQ 3oInD 3 1ej4 UON

yonoj oj Auq-swiy Aug

00s

000l

0ost

000c

00se

0°00¢

0°0s¢

0'0ov

soINUIN



osvy

oov

0S€ 00¢€

116 KiojejnBay DOA
0s2 002 051 001 0S

- 009

L 2 |

HY %0¢ ‘4 seaibap 06

0001

] HY %06 ‘4 seaibap 05

0054

0'00¢

0°05¢

0°00€

L P T T -
* | (seynui) HY %0€ ‘d seaibep 06 M
(sepnuiw) HY %06 ‘4 sev1bap 0G &

- 0'06¢

(saur puai] 1B3UIT YIM)
sjeoodo] Jouau| Aig ¥oInDd B Jejd UON
paeH Aiqg - swn) g

0°00v

soInuIn



osy

ooy

116 Aiojeinbay HOA
0G¢ 00€ 0sZ 002 051

L L H i 1

0ol

0S

L 4

9SIOMN

*

J9)eg

L4

4

&
v

LdM siiw 28°¢ 10 [e6/z) L1 Jo ajey Buipeaids je e

(suipusijiig 1seg uIm)
Jousyu| sjeoodo] Aiq 3oinD B jel4 UON
(1amod BuipiH)
oney Jseqjuo)

G96°0

60

Gl6°0

860

G860

660

G660

oljey jseljuo)d



0sy

ooy

ose

00

116 Aiojeinbay D0A
052 00z oSl

A L L

0o} 0§

ajey buipeaidg e

(suipuas seaur ypm)
Jouaju| syeoodo] Aig YoInp y je|4-UoN
ajey buipeaidg

0se

09t

0.€

08¢

o6¢

- 00V

(1134

ocy

%4

ovy

0sy

L3M lw g6°¢ Je jebjzy



116 LaojeinBay DOA
oS ooy 0S¢ 00€ 0S2 002 oSt 001 0S

L 3

ol
A 4

[

L 4
|
i

*

L J

3SIOMA

%

v

ie)eg

4

{01-0) @a1eos Buyoana

E__w»wu_ N

(aun puai] Jeaury yum)
sjeoodo] Jouajuj Aug YoInD B Je|4 UON

Bujjana



0sv

oo¥

0se

ooe

116 AiojeinBay H0A
0sZ 00Z 051

A L L

00l

0s

L 4

9SIOM

Joneg

| aoueysisay Bes ¢

(aur puaiy sesui] yum)
sjeoado ) Jousiu] Aug N2IND % 1e|4 UON

aoue)sisay beg

oL

Vol
—

0c

- G¢

1]

Buney Beg



116 KaojeinBay SOA

(04 ooy 0se 00¢ 0S¢ 00¢ 0S1L 00l (0]
9SIOM
Jayeg
.
!"I.I‘I’v‘?\’ e — ‘
sebuey) Aig 0) 19 ‘BuIpiH ¢

®

(aun puaij Jesur yum)
sjeoado] Jouajuj Aig oIy 9 18)4 UON
sobueyp Aiqg 03 Jom ‘Buipiy

bi-

4%

oL-

abueyn 1omod BuipiH



oSy

ooy

116 LiojeinBay 90OA
0S¢ 00€ 052 002 (1]]

0oL

0§

<

3SJOAA

Jeneg

*

*

L 4

*

L J

.iwo_w.‘mm_m_:ﬂomtm igysuesy uomucoo_momtzw . J

(8ury puai seaur] ypm)
s}e0odo] soud)uj Aig ¥aInD B je|4 UON
aouejsisay Bupjoolg

aouejsisay bunjoolg



oSy

16 Aiojeinbay J0OA
oov 06¢ 00€ 062 002 0S1

L . L " L L

00l

0S

*

L

9%00] ‘ssauxoiy) wiig Aig &

(sur7 puai reaury yum)
sjeoado] Jouajuj g NaIND B 184 UON
ssawyaIyL w4 lug

S0

Sl

4

(siw) ssauxaiyy w4 g



0sv

oov

0s¢e

ooe

116 Kioyeinbay DOA
052 002 051

0oL

0s 0

L 4 4

¢

&
>

(sur7 puaiL Jeaur] yim)
s}e0odo] Jousiuj Aig ¥aInd 9 je|4 UON

Aiqy jeaoway g

G6

96

L6

86

66

ool

(paAowai UIp) Juadiad aAle|ay



osv

ooy

0se

0oe

/6 fiojeinBay J0OA
0sZ 002 oSt

001

0§

ooy

00§

- 009

004

008

(eur puaiy Jesur yum)
s}e02do] Jousju Aug %oIny % 1ej4 UON
2aoue}sISay uoiselqy qniog

006

Gunjeos ybnouyj Jeam o3 s9j9k9



sixaige ) Hodsy NSd LAD L4N dAD d4N

€ 4o | abed AQNLS SIN AWDVOS
G86°0 2’60t £zl €0 o¢ 6 L [ AE auou 9'€l aueyjain ozy 43y ]
860 G'291 1'66€ 9l 9t 14 4 86'6 9i €99 pAsY ooy 914N 102
G160 v'L6l g6z £e 44 S € €201 [¢14 Sv9 pliy oor ¥1ao0 il
1160 2'iLe 9'vGE LT vy 14 € 96'6 (074 969 pAxiy ooy 21ao ol
860 §'29 0'Lve 9’1 9l Z 13 G601 96 1’06 xajeq onkioy JAuIp 0se LLAN 80¢
G660 828l L'EGE 9'v91 %1 14 € FASRAY ve 9'¢8 xaje ooy (0274 €Ld4N 1414
$86°0 6261 1'9G¢€ 1'e (4 14 Z SLLE 8¢ 908 pAyy 8ve ZLLIN 1424
¥86°0 S'v01 0'09¢ 6°ch 1oz € z 1¥0l 9 Ly xaje ofjkioy S¥2 | LLLAN | 612
1860 96 gzel A 9vZ £ z zioL ze Seh koY ove | OLLAN | 212
986°0 &4 G054 191 '8l 9 € 0901 0¢ S8y xajeT oyjhioy 0ce YLd4N S0C
2860 [ X4 vl A4 Gel 3 I ve0l 00l G'eS xajeT JawAjodo) 0 0C1dN 2154
L1670 0L 8'8 L9 8'C € 4 €901 9s 8y xajeq oylioy 0 81LIN Gee
586°0 §'g zoL 5 1's 9 z 1504 il 05 uoisinw3 ojjkioy 0 6.L4N [§¥4
v.6°0 12 1’8 e 0¢ € Z 96°0} 001 L'vS uoisinw3 ojkiay 0 ¢14N €02
2 2 P
228 e | %7 | Soa | b.a ge £ 5
sxck | §2% | 828 | $23% | 833 g - g - 5 | 8 - 2
Eosa| PE | BuZ | B2 | Bx2 | & | 32 | F| T = ® 5
"8SE | SSE | S8E | S8E | 38E | 35 §g = |
-l -l
4 ot -
o (-] - @ el < % .W. [ -
s o T a a S ° [ c o = o
SE. =58 Eeb 2y 2 z | & | 2= o £ |ped|2es
=22 oo c -5 £ £ 9 = ® s §o e S Socls oD
WL 3 o S g O3 ] ¢ B c o s e ] ) ®BE5D|® 5 E
£38& £58 £E.8 2% 2 % 8 3 | 22 E o |888|8s2
Ed EOCo 2350 @ g @2 m m 2z 9 cd| e
o nm. o0 o o S o
. . . . . JaquinN
vie [AF4 A4 ke X4 153 j0203}01d

d|qe | eleq YOIYILNI - (LAD) 1eoado] Aig ¥oinD pue (1 4N) 1e0sdo] jeyuoN




Nonflat Topcoat (NFT) and Quick Dry Topcoat (QDT) - INTERIOR Data Table
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Section 7: Nonflat Topcoat and Quickdry Topcoat - Exterior

Total # manufactuers or brands | 10
Single component coatings 11
Multi-component coatings 2
Total # coatings 13
Test Summary

Brushing Properties Wet:
e Low VOC coatings exhibited lower performance compared to high VOC coatings. One high
VOC coatings exhibited excellent performance.

Brushing Properties Dry:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.
One high VOC coatings exhibited excellent performance.

Dry Time - Dry To Touch:

e Low VOC coatings exhibited similar dry times at 50 °F and 90% RH and at 90 °F and 30%
RH compared to high VOC coatings. Two coatings in the 125 to 175 g/l range exhibited
significantly longer dry times.

Dry Time - Dry Hard:

e Low VOC coatings exhibited faster dry times at 50 °F and 90% RH and at 90 °F and 30% RH
compared to high VOC coatings. Several mid to low VOC coatings exhibited dry times
similar to the high VOC coatings.

Contrast Ratio (Hiding Power):
e Low VOC coatings exhibited slightly lower performance compared to high VOC coatings.

Spreading Rate:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Leveling:
e Low VOC coatings exhibited lower performance compared to high VOC coatings.

Sag Resistance:
e Low VOC coatings exhibited higher performance compared to high VOC coatings.

Hiding Wet to Dry Changes:
e Low VOC coatings exhibited similar performance compared to high VOC coatings.

Blocking Resistance:
e Low VOC coatings exhibited slightly higher performance compared to high VOC coatings.



Dry Film Thickness:
e Low VOC coatings exhibited slightly higher dry film thickness compared to high VOC
coatings. :

Comments:
Overall, low VOC coatings exhibited similar performance to high VOC coatings. Low VOC

coatings did exhibit significantly lower performance for leveling compared to high VOC
coatings.



Nonflat Topcoat and Quickdry Topcoat - Exterior

—Coating

Reference

Designator | VOC, g/l { Part Polymer Class Intended Application | Total
215 30 |2 Urethane T T
213 247 |1 Acrylic Latex T
206 1735 |1 Acrylic T
102 400 |1 Alkyd T 1

10 420 {2 Urethane T 1

218 100 |1 (blank) T T
237 250 |1 (blank} T
207 [9] T Acrylic Latex T
210 0 1 Acrylic emulsion T
217 <250 |1 Acrylic emulsion T 1
112 <400 |1 Alkyd T T
216 <10 {1 7Copolymer latex T i1
110 400 (71 Alkyd T 1

Grand Total T

Single component coatings = 7T Multi-component coafings = 2
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Nonflat Topcoat (NFT) and Quick Dry Topcoat (QDT) - EXTERIOR Data table
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[1] Insufficient amount of coating to test

NFP QDP NFT QDT PSU Report Table.xls
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Section 8: Nonflat System and Quick Dry System - Interior

: 1* Coat 2" Coat 3" Coat
Total # manufactuers or brands 10 10 2
Single component coatings 7 14 2
Multi-component coatings ? 0 0
Total # coatings 14 14 2
Test Summary
Dry Film Thickness:

e Low VOC coatings exhibited lower dry film thicknesses compared to high VOC coatings.

Adhesion of Topcoats (Tape applied over X-cut):
® Low VOC coatings (<250 g/l) exhibited a higher failure rate compared to high VOC
coatings.

Household Chemical Resistance (Exposure to 409 for 30 minutes at 75 °F & 50% RH):

e Softening - Low VOC coatings (<250 g/1) exhibited moderate softening compared to high
VOC coatings with only slight softening.

e Swelling - Low VOC coatings exhibited similar performance.

¢ Adhesion - Low VOC coatings (<250 g/l) exhibited a higher failure rate compared to high
VOC coatings.

Comments:

Low VOC coatings exhibited higher failure rates compared to higher VOC coatings for adhesion
and softening tests performed. Low VOC coatings did exhibit similar performance in resistance
to swelling.



Nonflat System and Quickdry System - Interior - 1st Coat/ Primer

Coating

Reference ) Intended
DesignatorjVOC, g/l ([Part |[Polymer Class Application |Total
333 188 (blank) [{bfank) P

327 0 7 Acrylic Latex P

103 408 1 Alkyd P T
320 350 1 Alkyd P T
321 130 1 Acrylic Latex P T
329 0 (blank) [{blank) P

330 350 {Blank) | (blank) P T
334 0 (blank) [Acrylic Lafex P

3726 0] (blank} {(blank) P

711 400 T Alkyd P T
315 0 1 Acrylic emulsion P 2
324 350 T Akyd P

323 350 (blank} [{blank}) U

Grand Total 1<

Single component coatings =7 Multi-component coafings =7

Nonflat System and Quickdry System - Interior - 2nd Coat / Midcoat or Topcoat

Coating

Reference Intended
Designator{VOC, g/l (Part [Polymer Class Application |Tota
219 245 T Acrylic Latex T T
2712 240 1 PWP Latex T 1
104 400 1 Alkyd T 1
205 220 1 Acrylic Latex T 1
204 250 T Acrylic Latex T

235 0 T {blank) T 1
214 250 1 Alkyd T

238 0] i (blank) T 1
271 0 T Acrylic Bmulsion T

11 400 k| Alkyd P ]
216 <10 1 ‘?Copolymer Jatex T

203 [§] T Acrylic Emulsion T T
208 250 1 VinyTAcrylic Latex T 1
207 400 i (blank) T 1
Grand lotal 14

Single component coatings =14 Mult-component coafings =0

Nonflat System and Quickdry System - Interior - 3rd Coat / Topcoat

Coating

Reference Intended

Designator|VOC, g/l [Part {Polymer Class Application |Total
112[<400 1 Alkyd T 1
208|250 7 VinylTAcryfic Latex [T

Grand Total

Single component coatings =2 Mulf-component coatings =0
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Section 9: Nonflat System and Quick Dry System - Exterior

1** Coat 2" Coat 3" Coat
Total # manufactuers or brands 8 11 2
Single component coatings 10 11 1
Multi-component coatings ? 1 1
Total # coatings 12 12 2
Test Summary
Dry Film Thickness:

e Low VOC coatings exhibited lower dry film thickness compared to high VOC coatings.

Water Resistance (100 °F & 100% RH) - Scratch after two week exposure:
e Low VOC coatings exhibited similar performance to high VOC coatings.

Water Resistance (100 °F & 100% RH) - Gouge after two week exposure:
e Low VOC coatings exhibited similar performance to high VOC coatings.

Water Resistance (100 °F & 100% RH) - Adhesion tape test after two week exposure:

e Low and high VOC coatings exhibited poor performance after exposure. If the coatings were
allowed a 24 hour dry time after exposure the low VOC coatings exhibited similar
performance compared to high VOC coatings.

Comments:

Low VOC coatings exhibited similar performance to high VOC coatings.



Nonflat System and Quickdry System - Exterior - 1st Coat / Primer

Coating

Reference ) Intended
Designator|VOC, g/l [Part |Polymer Class Application |Total
328 350 1 Alkyd P 1
322 115 1 Acrylic Latex P P
101 440 T Alkyd P 1
331 250 (blank) {{bfank) P T
301 T 1 Copolymer Latex P 1
375 0 (BIanky |{blank) P 1
17 300 T Alkyd P

315 0 1 Acrylic emuision P 1
109 450 1 Oil base P i}
310 [9] 1 Acrylic Latex P

Grand Total 12

Single component coatings = T0 MultFcomponent coalfings =7

Nonflat System and Quickdry System - Exterior - 2nd Coat - Midcoat / Topcoat

Coating

Reference Intended
Designator|VOC, g/l |Part [Polymer Class Application | Totall
275 30 2 Urethane T i
213 247 T Acrylic Latex T 1
206 135 T Acrylic T k|
102 400 T Alkyd T i
218 100 1 (bfank) T

237 250 1 (blank) T 1
201 0 T Acrylic Latex T 1
210 0 1 Acrylic emulsion T 1
117 400 T Alkyd P 1
277 <250 il Acrylic emulsion T i
216 <10 1 ?Copolymer latex T T
110 400 T Alkyd T k|
Grand Total 12

Single component coatings =TT Mult-component coatings =1

Nonflat System and Quickdry System - Exterior - 3rd Coat - Topcoat

Coating

Reference Intended
Designator|VOC, g/l |Part {Polymer Class Application | Total
215 30 2 Urethane T 1
112 <400 T Alkyd T 7
Grand Tofal 2

Single component coatings =T Multi-component coafings =1
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Section 10: Water Proofing Sealer - Concrete

Total # manufactuers or brands

Single component coatings

Multi-component coatings

ROl AW

Total # coatings

Test Summary

Freeze / Thaw:
e Two coatings tested, one passed (208 g/1) and one failed (115 g/l).

Water Penetration (average time to leak thru face):

e Similar performance observed. One coating (208 g/1) exhibited significantly better
performance compared with the other three coatings.

Water Penetration (% of face leaking after 4 hours):

e Similar performance observed. One coating (208 g/1) exhibited significantly better
performance compared with the other three coatings.

Comments:

Overall, the coatings tested exhibited similar performance.



Water Proofing Sealer - Concrete

Coating

Reference

Designator |VOC, g/l jPart |Polymer Class Intended Application | Total
413 <250 1 Acrylic Polymer W 1
403 115 1 (blank) wW 1
304 208 T (bfank} W 1
407 250 1 Acrylic emulsion + siloxane (W 1
Grand Total 4

Single component coatings =4 Mul-component coafings =0
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Water Proofing Sealer Coating (WPSC) - CONCRETE Data Table

% Area of Face

Leaking or Wet slelzie
at the End of N
Penetration of Four Hours
@ | Water Through
'3. Clear Repellant
“ |Coatings o Hollow
Concrete Blocks | Average Time
to Leak Nl el
ThroughaFace| ¥ | < | | ©
(minutes)
elaelaly
Appearance and 212282
S| Finish, Coted 2121218
hd ! c|o|o]|©o
Panels o|lelol|e
[~ =4 =4 <
) Viscosity, =In|lg]|g
™ | Brookfield, Initial centipoise =1elz|=z
i IG5 ]a
Density tbs/gal 2l21213
Percent Water by % ; : ': :
Karl fisher Method Wwijolo|oa
Nonvolatile by o P T I
Weight * L~
AR
Outcome Sls|z]|2
2 Freeze/Thaw
i ol |
OverallRating | < | = [ 3 | 3
- c [
o oS ]
E w | E
> 14 3 | >
o| S| E|°
Polymer Class a 8 a o
5 g |8
o < < | <
€
E]
Zz
g 2ls1g|8
= VOC Content gl “|21%1%
-]
Q
‘g N|lmlw |2
& [Coating Reference 22188
i afal@
Designator % LR
Coating Reference . ols|n]|o
[=] [=] (=] -
Number Units A B B B

[1] Too viscous to test

WPSC Concrete and Wood Report Table.xls

Page 1 of 1
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Section 11: Water Proofing Sealer - Wood

Total # manufactuers or brands

Single component coatings

Multi-component coatings

QN O N[

Total # coatings

Test Summary

Freeze / Thaw:
® Low VOC coatings exhibited similar performance compared to high VOC coatings.

Water Repellent Efficiency:
* Low VOC coatings exhibited similar performance compared to high VOC coatings.

Comments:

Overall, low VOC coatings exhibited similar performance compared to high VOC coatings for
the two performance tests conducted.



Water Proofing Sealer - Wood

Coating

Reference

Designator |VOC, g/l |Part |Polymer Class Intended Application | Total
402 210 k| Linseed Of W T
405 300 1 (bTank) W T]
1408 8 T Acrylic emulsion W 7
410 400 T (blank) w

411 250 1 (blank) W

409 400 1 (blank) W 1
Grand Total

Single component coatings =6 Mult-component coatings = 0
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